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(57) ABSTRACT 

A linkage apparatus is provided. The linkage apparatus is 
disposed between a bottom plate and a carrier plate, and the 
linkage apparatus includes a drag link and an 'L' shape Swing 
link. The drag link is rotatably connected to an end of the “L” 
shape Swing link, and the drag link and the bottom plate are 
connected to a fixing pin by using a horizontal guide groove; 
a corner in the middle of the swing link is rotatably connected 
to the bottom plate, and another end is fastened to the carrier 
plate; another fixing pin connects the bottom plate and the 
carrier plate. The Swing link is driven by the drag link, so that 
the carrier plate can be driven to vertically move. Therefore, 
hot plugging of a peripheral component interconnect (PCI) 
express card fastened on the carrier plate and plugging of 
another printed circuit board (PCB) that requires two-dimen 
sional plugging can be implemented without interrupting a 
power Supply. 
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1. 

LINKAGE APPARATUS FOR PLUGGING PCB 
BOARD 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation of International Appli 
cation No. PCT/CN2013/077253, filed on Jun. 14, 2013, 
which claims priority to Chinese Patent Application No. 
2012 10214481.7, filed on Jun. 27, 2012, both of which are 
hereby incorporated by reference in their entireties. 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH ORDEVELOPMENT 

Not applicable. 

REFERENCE TO AMICROFICHEAPPENDIX 

Not applicable. 

TECHNICAL FIELD 

The present disclosure relates to a linkage apparatus, and in 
particular, to a linkage apparatus for plugging a printed circuit 
board (PCB). 

BACKGROUND 

A peripheral component interconnect (PCI) express card is 
a bus interface board for interconnecting peripheral devices 
of a computer or a communications platform, and is com 
monly applied to a product Such as a server. An interface of a 
PCI express varies with a bit width of abus, including X1,X4, 
X8, and X16. A shorter PCI express card can be inserted into 
a longer PCI express slot for use. 
The PCI express card has series standards, including 

appearance and dimensions, and can be directly purchased for 
use. Among products such as a server, a requirement for hot 
plugging of a PCI express card is usually imposed to improve 
system maintainability and meet a requirement for assem 
bling and the like. Moreover, a circuit thereof can also support 
hot plugging. However, in the prior art, a connector of a PCI 
express card is located on an adjacent side of a plane on which 
a panel is located rather than an opposite side of a conven 
tional board. Due to its special form, the PCI express card 
cannot be directly plugged into or unplugged from the panel, 
but needs to be unplugged from a top part after a chassis is 
taken out and a chassis cover is open. Therefore, it is hard to 
meet a requirement for hot plugging of the PCI express card 
without interrupting a power Supply of a device and without 
interrupting a service. 

Furthermore, in addition to a PCI express card, a scenario 
in which another PCB requires two-dimensional plugging 
also exists. In the prior art, a mechanism for implementing 
two-dimensional plugging is not convenient and reliable 
enough. 

SUMMARY 

An objective of embodiments of the present disclosure is to 
provide a linkage apparatus that can meet a requirement for 
hot plugging without interrupting a power Supply and a ser 
Vice and implement two-dimensional plugging of a PCB 
including a PCI express card. 

To solve a technical problem in the prior art that a PCI 
express card cannot be simply and conveniently hot plugged, 
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2 
the embodiments of the present disclosure provide a linkage 
apparatus for plugging a PCB. The linkage apparatus is dis 
posed between a bottom plate and a carrier plate, where the 
carrier plate is configured to fasten the PCB, and the bottom 
plate, the carrier plate, and the PCB are parallel to one 
another, the linkage apparatus includes a drag link and a 
Swing link, where the drag link is rotatably connected to the 
Swing link, the drag link and the bottom plate are connected to 
a first fixing pin by using a horizontal guide groove, the first 
fixing pin can move in the horizontal guide groove, an out 
ward-extending end of the drag link forms a handle, and the 
handle can push and pull the drag link to move to the outside; 
and the Swing link is in an 'L' shape, where a first end is 
rotatably connected to the drag link, a corner in the middle is 
rotatably connected to the bottom plate, and a second end is 
fastened to the carrierplate; and a third fixingpin connects the 
bottom plate and the carrier plate, a vertical guide groove is 
provided on the carrier plate, and the third fixingpin can move 
in the vertical guide groove. 
The linkage apparatus further includes a locking mecha 

nism for preventing the carrier plate from freely sliding off 
during plugging. 
The locking mechanism is disposed below the drag link 

and includes a locking rod and an elastic apparatus configured 
to reset the locking rod; the locking rod includes a first side, a 
second side, and a third side that are connected in a top-down 
sequence, where one end of the first side is free and forms a 
hook end in a hook shape, the other end of the first side is 
connected to a first end of the second side and is hinged to the 
bottom plate at a joint, a second end of the second side is 
connected to one end of the third side, the other end of the 
third side is a free end, and both the first side and the second 
side, and the second side and the third side are connected by 
forming a certain angle; and a boss is downward projected 
from the drag link, an inner end of the boss is snap-fitted with 
the hook end of the locking rod at a pull-out position of the 
drag link, and the free end of the locking rod is in contact with 
Stowage and is stressed when the Stowage is loaded on the 
bottom plate and the carrier plate. 
One end of the elastic apparatus is fastened to the hook end 

of the locking rod, and the other end of the elastic apparatus is 
fastened to the bottom plate. 
The other end of the elastic apparatus passes through a 

convex hull provided on the bottom plate and is fastened. 
The elastic apparatus is an elastic sheet or a clamping 

Spring. 
The two horizontal guide grooves between which a certain 

interval exists are opened on the drag link, and a correspond 
ing first fixing pin that can move in the horizontal guide 
groove is disposed in each of the horizontal guide grooves. 

There are two or more than two third fixing pins, including 
the first fixing pin that connects the drag link and the bottom 
plate; and each of the third fixing pins is disposed in a corre 
sponding different vertical guide groove. 
The PCB is a PCI express card. 
The horizontal guide groove is opened on the bottom plate 

and the first fixing pin is disposed on the drag link. 
The horizontal guide groove is opened on the drag link and 

the first fixing pin is disposed on the bottom plate. 
A fixing hole is provided on the carrier plate, a second 

fixingpin is disposed on the second end of the Swing link, and 
the second fixing pin passes through the fixing hole to fasten 
the Swing link and the carrier plate. 
A fixing hole is provided on the second end of the Swing 

link, a second fixing pin is disposed on the carrier plate, and 
the second fixing pin passes through the fixing hole to fasten 
the Swing link and the carrier plate. 
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There are multiple Swing links, and the Swing links are 
located on the same side or two sides of the horizontal guide 
groove. 

Accordingly, an embodiment of the present disclosure fur 
ther provides a finished board, including a bottom plate, a 
carrier plate, a PCB fastened on the carrier plate, and the 
foregoing linkage apparatus for plugging a PCB. 

Accordingly, an embodiment of the present disclosure fur 
ther provides a Subrack for plug-connecting a finished board, 
including a guide rail, where the finished board is the forego 
ing finished board, and the guide rail matches a bottom of the 
finished board and is configured to install or remove the 
finished board in a sliding manner. 

According to the linkage apparatus for plugging a PCB, the 
finished board, and the subrack provided in the embodiments 
of the present disclosure, a Swing link is driven by a drag link, 
so that a carrier plate can be driven to vertically move. In this 
way, hot plugging of a PCI express card fastened on the 
carrier plate and plugging of another PCB that requires two 
dimensional plugging can be implemented by pushing and 
pulling the drag link without interrupting a power Supply. The 
linkage apparatus used in the embodiments of the present 
disclosure has a simple structure, is reliable, and has good 
operability. 

BRIEF DESCRIPTION OF THE DRAWINGS 

To illustrate the technical solutions of the embodiments of 
the present disclosure more clearly, the following briefly 
introduces the accompanying drawings required for describ 
ing the embodiments. The accompanying drawings in the 
following description show merely some embodiments of the 
present disclosure, and a person of ordinary skill in the art 
may still derive other drawings from these accompanying 
drawings without creative efforts. 

FIG. 1 is a schematic diagram of a pull-out state of a drag 
link according to a first implementation manner of the present 
disclosure; 

FIG. 2 is a schematic diagram of a push-in state of the drag 
link shown in FIG. 1; 

FIG. 3 is a schematic diagram of assembling of a carrier 
plate, a linkage apparatus, and a bottom plate according to the 
first implementation manner of the present disclosure; 

FIG. 4 is a schematic diagram of an assembled finished 
board shown in FIG. 3; 

FIG. 5 is an enlarged schematic diagram of a locking 
mechanism shown in FIG. 2; 

FIG. 6 is a schematic diagram of a linkage apparatus 
according to a second implementation manner of the present 
disclosure; 

FIG. 7 is a schematic diagram of a linkage apparatus 
according to a third implementation manner of the present 
disclosure; and 

FIG. 8 is a schematic diagram of a Subrack according to the 
present disclosure. 

DETAILED DESCRIPTION 

The following clearly and completely describes the tech 
nical solutions in the implementation manners of the present 
disclosure with reference to the accompanying drawings in 
the implementation manners of the present disclosure. 

Referring to FIG. 1 to FIG. 5 together, a first implementa 
tion manner of the present disclosure provides a linkage appa 
ratus for plugging a PCB. 
As shown in FIG. 1, a linkage apparatus for plugging a 

PCB is disclosed. The linkage apparatus includes a drag link 
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4 
1 and a Swing link 2. As shown in FIG. 4, the linkage appa 
ratus is disposed between a bottom plate 3 and a carrier plate 
8. The carrier plate 8 is configured to fasten a PCB 9. The 
bottom plate 3, the carrier plate 8, and the PCB 9 are parallel 
to one another. It should be noted that, because a thickness of 
the bottom plate 3, the carrier plate 8, and the PCB 9 is a small 
number relative to their respective length and width, the 
plates and the board in the foregoing may be approximately 
considered as planes. Therefore, that the bottom plate 3, the 
carrier plate 8, and the PCB 9 are parallel to one another 
actually indicates that side faces thereof are parallel to one 
another. Specifically, as shown in FIG. 4, a PCB clamping 
groove 19 configured to fasten the PCB is installed on the 
carrier plate 8. A position of the PCB is limited by four 
clamping grooves. When the carrier plate 8 is driven by the 
drag link 1 to move upward and downward, that is, the PCB is 
driven to move upward and downward, plugging of the PCB 
is implemented. 
As shown in FIG. 1 and FIG. 2, the drag link 1 is hinged to 

the Swing link 2. A horizontal guide groove 4 is opened on the 
drag link 1. A first fixing pin 6 is disposed on the bottom plate 
3. The first fixingpin 6 connects the draglink 1 and the bottom 
plate 3. The first fixing pin 6 can move in the horizontal guide 
groove 4. FIG. 1 shows horizontal movement inward or out 
ward, where inward and outward are defined based on an 
inward or an outward direction of a chassis of the PCB when 
the PCB is in a use state. An outward-extending end of the 
drag link forms a handle, and the handle can push and pull the 
drag link to move inward or outward. It should be noted that, 
the handle refers to an area or a position that can be manually 
or mechanically applied with thrust or tension, includes vari 
ous common shapes and structures, and may be in a linear 
shape, a hook shape, or the like, which is not further described 
herein. The Swing link 2 is in an “L” shape, a first end is 
hinged to the drag link 1, a corner in the middle is hinged to 
the bottom plate 3, and a fixing hole 5 is provided on a second 
end. It should be noted that, the “L” shape of the Swing link 2 
can change upward and downward and left and right orienta 
tions according to an actual use situation, to change to a “7” 
shape, a “” shape, or a “J” shape, which all fall within the 
scope of the “L” shape. 

It should be noted that, as well-known by a person skilled 
in the art, hinge refers to a flexible connection and is classified 
into imaginary hinge, real hinge, single hinge, complex 
hinge, and the like, and is a connection manner for imple 
menting relative rotation of two connected objects. Hinge can 
be implemented not only by using a common hinge. For 
example, the hinge is implemented by using a combination of 
a fixing pin and a hole or another common manner, which is 
not further described herein. Furthermore, in addition to the 
hinge, the linkage apparatus provided in the embodiments of 
the present disclosure may further use another rotating con 
nection manner. The hinge is only an example, and the 
embodiments of the present disclosure are not limited thereto. 
As shown in FIG. 3, a second fixing pin 10 is disposed on 

the carrierplate 8, and the second fixingpin 10 passes through 
the fixing hole 5 to fasten the swing link 2 and the carrier plate 
8. A third fixing pin 11 that connects the bottom plate 3 and 
the carrier plate 8 is disposed on the bottom plate 3, a vertical 
guide groove 7 is provided on the carrier plate 8, and the third 
fixing pin 11 can move in the vertical guide groove 7. 

Preferably, as shown in FIG. 1 and FIG. 2, the two hori 
Zontal guide grooves 4 between which a certain interval exists 
are opened on the drag link 1, and a corresponding first fixing 
pin 6 that can move in the horizontal guide groove is disposed 
in each of the horizontal guide grooves. Moreover, a hinging 
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position of the drag link 1 and the Swing link 2 is higher than 
a position of the horizontal guide groove 4. 

Preferably, as shown in FIG. 3, there are multiple third 
fixing pins 11, including the first fixing pin 6 that fastens the 
drag link 1 and the bottom plate 3. That is, each of the third 
fixing pins 11 fastens the bottom plate 3 and the carrier plate 
8. In this preferred case, the first fixing pin that connects the 
bottom plate 3 and the draglink 1 is permanently connected to 
the carrier plate 8. So as to implement a function of fastening 
the bottom plate 3 and the carrier plate 8 in addition to a 
function of connecting the bottom plate 3 and the drag link 1. 
In this case, a scope of the third fixing pin 11 includes the first 
fixing pin 6. Each of the third fixing pins 11 is disposed in a 
corresponding different vertical guide groove 7. 

In a process of plugging and unplugging a finished board, 
the carrier plate 8 on which the PCB 9 is installed needs to be 
in an above position in a vertical direction to prevent a colli 
sion between a PCB connector and a backplane. Therefore, as 
shown in FIG. 2, the linkage apparatus further includes a 
locking mechanism 12 for preventing the carrier plate 8 from 
freely sliding off during plugging. The locking mechanism 12 
is disposed below the drag link 1 and is close to an outside of 
the drag link 1. The below and outside limited herein are all 
defined according to a direction of the PCB in a common use 
State. 

As shown in FIG. 5, the locking mechanism 12 includes a 
locking rod 13 and an elastic apparatus 14 configured to reset 
the locking rod 13; the locking rod 13 includes a first side, a 
second side, and a third side that are connected in a top-down 
sequence, where one end of the first side is free and forms a 
hook end 15 in a hook shape, the other end of the first side is 
connected to a first end of the second side and is hinged to the 
bottom plate 3 at a joint, which can be implemented by using 
a hinge, a second end of the second side is connected to one 
end of the third side, the otherend of the third side is a free end 
16, and both the first side and the second side, and the second 
side and the third side are connected by forming a certain 
angle. A person skilled in the art should understand that, 
forming a certain angle is to implement a rotation function of 
the locking rod 13, snap-fitting of the hook end 15, and an 
action between the free end 16 and stowage require an angle 
in a certain range. The angle is determined according to an 
actual situation, including a specific installation position and 
a size of the locking mechanism, and the like. Therefore, a 
specific numerical value and a range of the angle are unnec 
essary to be limited, and a range defined by the certain angle 
is still explicit. 
Aboss is downward projected from the drag link 1, an inner 

end 17 of the boss is snap-fitted with the hook end 15 of the 
locking rod 13 at a pull-out position of the drag link 1, and the 
free end 16 of the locking rod is in contact with Stowage and 
is stressed when the stowage is loaded on the bottom plate 3 
and the carrier plate 8. 
When the bottom plate 3, the carrier plate 8, and the PCB 9 

that are fastened together are in a pull-out position, the hook 
end 15 of the locking rod 13 is hooked on the inner end 17 of 
the boss of the drag link 1. In this case, the drag link 1 cannot 
horizontally move. When the bottom plate 3 and the carrier 
plate 8 are being pushed in, the free end 15 of the locking rod 
13 is in contact with an undersurface of the stowage and is 
stressed. Then, the locking rod 13 rotates around a hinge joint 
to enable the hook end 15 to be gradually detached from the 
inner end 17 of the boss of the drag link 1. After the push-in 
operation is completed, the hook end 15 is completely 
detached from the inner end 17 of the boss. In this case, the 
drag link 1 is pushed and the drag link 1 horizontally moves. 
Being driven by the drag link 1, the Swing link 2 Swings 
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6 
around the hinging joint at which the Swing link 2 is hinged to 
the bottom plate 3, so as to drive the carrier plate 8 on which 
the PCB is installed to move downward, to enable the PCB to 
be installed into the backplane to complete plugging of the 
PCB. 
An unplugging process of the PCB is on the contrary. The 

drag link 1 moves outward. The locking rod 13 receives 
tension from the boss of the drag link 1. When the drag link 1 
is pulled out to a certain position, the hook end 15 is in contact 
with the inner end 17 of the boss. Under a reset action of the 
elastic apparatus 14, the hook end 15 is immediately Snap 
fitted with the inner end 17 of the boss, so that the drag link 1 
cannot randomly move. In a process of moving outward, the 
drag link 1 drives the Swing link 2 to Swing, so as to enable the 
carrier plate 8 to move upward to unplug the PCB upward 
from the backplane. Because the hook end 15 is snap-fitted 
with the inner end 17 of the boss, the carrier plate 8 on which 
the PCB 9 is installed cannot freely slide off in a process of 
moving from inward to outward. 

Preferably, as shown in FIG. 5, one end of the elastic 
apparatus 14 is fastened on the hook end 15 of the locking rod 
13, and the other end of the elastic apparatus 14 is fastened on 
the bottom plate 3. 

Further, the elastic apparatus 14 is an elastic sheet or a 
clamping spring. The other end of the elastic apparatus 14 
passes through a convex hull 18 provided on the bottom plate 
3 and is fastened. 

Preferably, the PCB 9 is a PCI express card. 
A second implementation manner of the present disclosure 

is shown in FIG. 6. A difference from the first implementation 
manner is that the drag link 1 drives two or more Swing links 
2 to move. The swing links 2 are located on the same side of 
the horizontal guide groove 4. For other implementation 
details, reference may be made to the first embodiment and 
the preferred or optional solutions described in the first 
embodiment, which are not further described herein. 
A third implementation manner of the present disclosure is 

similar to the second implementation manner. As shown in 
FIG. 7, a difference is that two swing links 2 shown in FIG. 6 
are located on up and down sides of the horizontal guide 
groove 4. 

In a fourth implementation manner of the present disclo 
Sure, the horizontal guide groove 4 is provided on the bottom 
plate 3 instead of being provided on the drag link 1 and the 
corresponding first fixing pin 6 is disposed on the drag link 1 
instead of being disposed on the bottom plate 3. For other 
implementation details, reference may be made to other 
embodiments of the present disclosure and the preferred or 
optional solutions described in the other embodiments, which 
are not further described herein. 

In a fifth implementation manner of the present disclosure, 
the fixing hole 5 is provided on the carrier plate 8 instead of 
being provided on the second end of the Swing link 2, and the 
corresponding second fixing pin 10 is disposed on the second 
end of the Swing link 2 instead of being disposed on the carrier 
plate 8. For other implementation details, reference may be 
made to other embodiments of the present disclosure and the 
preferred or optional solutions described in the other embodi 
ments, which are not further described herein. 
The corresponding fourth and fifth implementation man 

ners may also have the following similar transformations. 
There are multiple Swing links 2, and the Swing links 2 are 
located on the same side or two sides of the horizontal guide 
groove 4. 

It can be seen that, according to the linkage apparatus for 
plugging a PCB provided in the embodiments of the present 
disclosure, a Swing link is driven by a drag link, so that a 
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carrier plate can be driven to vertically move. In this way, hot 
plugging of a PCI express card fastened on the carrier plate 
and plugging of another PCB that requires two-dimensional 
plugging can be implemented by pushing and pulling the drag 
link without interrupting a power Supply. The linkage appa 
ratus used in the embodiments of the present disclosure has a 
simple structure, is reliable, and has good operability. 

Accordingly, an embodiment of the present disclosure fur 
ther provides a finished board 22. Referring to FIG. 4, the 
finished board includes a bottom plate 3, a carrier plate 8, a 
PCB9 fastened on the carrier plate, and the foregoing linkage 
apparatus for plugging a PCB. 

Accordingly, an embodiment of the present disclosure fur 
ther provides a Subrack 20 for plug-connecting a finished 
board, as shown in FIG. 8, including a guide rail 21, where the 
finished board 22 is the foregoing finished board 22, and the 
guide rail 21 matches a bottom of the finished board 22 and is 
configured to install or remove the finished board 22 in a 
sliding manner. 

It can be seen that, according to the finished board and the 
Subrack for plug-connecting a finished board provided in the 
embodiments of the present disclosure, a linkage apparatus 
uses the linkage apparatus provided in the embodiments of 
the present disclosure, and a Swing link is driven by a drag 
link, so that a carrier plate can be driven to vertically move. In 
this way, hot plugging of a PCI express card fastened on the 
carrier plate and plugging of another PCB that requires two 
dimensional plugging can be implemented by pushing and 
pulling the drag link without interrupting a power Supply. 

In addition, the finished board having the foregoing linkage 
apparatus that can implement two-dimensional plugging can 
further be applied to a horizontal subrack in a scenario in 
which a backplane is vertically installed. Moreover, the fin 
ished board can further be applied in a scenario in which the 
backplane is disposed in a middle and horizontal position and 
the finished boards having the foregoing linkage apparatus 
are plugged in an up-and-down manner or plugged in a front 
and back manner. The foregoing are exemplary implementa 
tion manners of the present disclosure. It should be noted by 
a person of ordinary skill in the art that several improvements 
and modifications may be further made without departing 
from the principle of the present disclosure and these 
improvements and modifications shall also be construed as 
falling within the protection scope of the present disclosure. 
What is claimed is: 
1. A linkage apparatus for plugging a printed circuit board 

(PCB), comprising: 
a drag link; and 
a Swing link, 
wherein the linkage apparatus is disposed between a bot 
tom plate and a carrier plate, 

wherein the carrier plate is configured to fasten the PCB, 
and the bottom plate, the carrier plate, and the PCB are 
parallel to one another, 

wherein the drag link is rotatably connected to the Swing 
link, the drag link and the bottom plate are connected to 
a first fixing pin by using a horizontal guide groove, the 
first fixing pin is configured to move in the horizontal 
guide groove, an outward-extending end of the drag link 
forms a handle, and the handle can push and pull the drag 
link to move inward or outward, 

wherein the swing link is in an “L” shape, a first end is 
rotatably connected to the drag link, a corner in the 
middle is rotatably connected to the bottom plate, and a 
second end is fastened to the carrier plate, 

whereina third fixingpin connects the bottom plate and the 
carrier plate, a vertical guide groove is provided on the 
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8 
carrier plate, and the third fixing pin is configured to 
move in the vertical guide groove, and 

wherein the horizontal guide groove is opened on the drag 
link and the first fixing pin is disposed on the bottom 
plate. 

2. The linkage apparatus for plugging the PCB according to 
claim 1, wherein the linkage apparatus further comprises a 
locking mechanism for preventing the carrier plate from 
freely sliding off during plugging. 

3. The linkage apparatus for plugging the PCB according to 
claim 1, wherein the linkage apparatus comprises two or more 
than two third fixing pins, wherein the two or more than two 
third fixing pins comprise the first fixing pin that connects the 
drag link and the bottom plate, and wherein each of the third 
fixing pins is disposed in a corresponding different vertical 
guide groove. 

4. The linkage apparatus for plugging the PCB according to 
claim 1, wherein the PCB comprises a peripheral component 
interconnect (PCI) express card. 

5. The linkage apparatus for plugging the PCB according to 
claim 1, wherein a fixing hole is provided on the carrier plate, 
a second fixing pin is disposed on the second end of the Swing 
link, and the second fixing pin passes through the fixing hole 
to fasten the Swing link and the carrier plate. 

6. The linkage apparatus for plugging the PCB according to 
claim 1, wherein a fixing hole is provided on the second end 
of the Swing link, a second fixingpin is disposed on the carrier 
plate, and the second fixing pin passes through the fixing hole 
to fasten the Swing link and the carrier plate. 

7. The linkage apparatus for plugging the PCB according to 
claim 1, wherein the linkage apparatus comprises multiple 
Swing links, and the multiple Swing links are located on the 
same side or on two sides of the horizontal guide groove. 

8. A linkage apparatus for lugging a printed circuit board 
(PCB), comprising: 

a drag link; and 
a Swing link, 
wherein the linkage apparatus is disposed between a bot 
tom plate and a carrier plate, 

wherein the carrier plate is configured to fasten the PCB, 
and the bottom plate, the carrier plate, and the PCB are 
parallel to one another, 

wherein the drag link is rotatably connected to the Swing 
link, the drag link and the bottom plate are connected to 
a first fixing pin by using a horizontal guide groove, the 
first fixing pin is configured to move in the horizontal 
guide groove, an outward-extending end of the drag link 
forms a handle and the handle can push and pull the drag 
link to move inward or outward, 

wherein the swing link is in an "L' shape, a first end is 
rotatably connected to the drag link, a corner in the 
middle is rotatably connected to the bottom plate, and a 
second end is fastened to the carrier plate, 

whereina third fixingpin connects the bottom plate and the 
carrier plate, a vertical guide groove is provided on the 
carrier plate, and the third fixing pin is configured to 
move in the vertical guide grove, 

wherein the linkage apparatus further comprises a locking 
mechanism for preventing the carrier plate from freely 
sliding off during plugging, 

wherein the locking mechanism is disposed below the drag 
link and comprises a locking rod and an elastic apparatus 
configured to reset the locking rod, 

wherein the locking rod comprises a first side, a second 
side, and a third side that are connected in a top-down 
Sequence, 
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wherein one end of the first side is free and forms a hook 
end in a hook shape, the other end of the first side is 
connected to a first end of the second side and is hinged 
to the bottom plate at a joint, a second end of the second 
side is connected to one end of the third side, the other 
end of the third side is a free end, and both the first side 
and the second side, and the second side and the third 
side are connected by forming a certain angle, and 

wherein a boss is downward projected from the drag link, 
an inner end of the boss is snap-fitted with the hook end 
of the locking rod at a pull-out position of the drag link, 
and the free end of the locking rod is in contact with 
Stowage and is stressed when the Stowage is loaded on 
the bottom plate and the carrier plate. 

9. The linkage apparatus for plugging the PCB according to 
claim 8, wherein one end of the elastic apparatus is fastened 
to the hook end of the locking rod, and the other end of the 
elastic apparatus is fastened to the bottom plate. 

10. The linkage apparatus for plugging the PCB according 
to claim 9, wherein the other end of the elastic apparatus 
passes through a convex hull provided on the bottom plate and 
is fastened. 

11. The linkage apparatus for plugging the PCB according 
to claim 8, wherein the elastic apparatus is an elastic sheet or 
a clamping spring. 

12. A linkage apparatus for plugging a printed circuitboard 
(PCB), comprising: 

a drag link; and 
a Swing link, 
wherein the linkage apparatus is disposed between a bot 
tom plate and a carrier plate, 

wherein the carrier plate is configured to fasten the PCB, 
and the bottom plate, the carrier plate, and the PCB are 
parallel to one another, 

wherein the drag link is rotatably connected to the Swing 
link, the drag link and the bottom plate are connected to 
a first fixing pin by using a horizontal guide groove, the 
first fixing pin is configured to move in the horizontal 
guide groove, an outward-extending end of the drag link 
forms a handle, and the handle can push and pull the drag 
link to move inward or outward, 

wherein the swing link is in an “L” shape, a first end is 
rotatably connected to the drag link, a corner in the 
middle is rotatably connected to the bottom plate, and a 
second end is fastened to the carrier plate, 

whereina third fixingpin connects the bottom plate and the 
carrier plate, a vertical guide groove is provided on the 
carrier plate, and the third fixing pin is configured to 
move in the vertical guide groove, and 

wherein the two horizontal guide grooves between which a 
certain interval exists are opened on the drag link, and a 
corresponding first fixing pin that is configured to move 
in the horizontal guide groove is disposed in each of the 
horizontal guide grooves. 

13. The linkage apparatus for plugging the PCB according 
to claim 12, wherein the horizontal guide groove is opened on 
the bottom plate and the first fixingpin is disposed on the drag 
link. 

10 

15 

25 

30 

35 

40 

45 

50 

55 

10 
14. The linkage apparatus for plugging the PCB according 

to claim 12, wherein the horizontal guide groove is opened on 
the drag link and the first fixing pin is disposed on the bottom 
plate. 

15. A finished board, comprising 
a bottom plate; 
a carrier plate; 
a printed circuit board (PCB) fastened on the carrier plate: 

and 
a linkage apparatus for plugging the PCB, 
wherein the linkage apparatus is disposed between the 

bottom plate and the carrier plate, 
wherein the carrier plate is configured to fasten the PCB, 

and the bottom plate, the carrier plate, and the PCB are 
parallel to one another, 

wherein the linkage apparatus comprises a drag link and a 
Swing link, 

wherein the drag link is rotatably connected to the Swing 
link, the drag link and the bottom plate are connected to 
a first fixing pin by using a horizontal guide groove, the 
first fixing pin is configured to move in the horizontal 
guide groove, an outward-extending end of the drag link 
forms a handle, and the handle can push and pull the drag 
link to move inward or outward, 

wherein the Swing link comprises an 'L' shape, a first end 
is rotatably connected to the drag link, a corner in the 
middle is rotatably connected to the bottom plate, and a 
second end is fastened to the carrier plate, 

whereina third fixingpin connects the bottom plate and the 
carrier plate, a vertical guide groove is provided on the 
carrier plate, and the third fixing pin is configured to 
move in the vertical guide groove, 

wherein the linkage apparatus further comprises a locking 
mechanism for preventing the carrier plate from freely 
sliding off during plugging, 

wherein the locking mechanism is disposed below the drag 
link and comprises a locking rod and an elastic apparatus 
configured to reset the locking rod, 

wherein the locking rod comprises a first side, a second 
side, and a third side that are connected in a top-down 
Sequence, 

wherein one end of the first side is free and forms a hook 
end in a hook shape, the other end of the first side is 
connected to a first end of the second side and is hinged 
to the bottom plate at a joint, a second end of the second 
side is connected to one end of the third side, the other 
end of the third side is a free end, and both the first side 
and the second side, and the second side and the third 
side are connected by forming a certain angle, and 

wherein a boss is downward projected from the drag link, 
an inner end of the boss is snap-fitted with the hook end 
of the locking rod at a pull-out position of the drag link, 
and the free end of the locking rod is in contact with 
Stowage and is stressed when the Stowage is loaded on 
the bottom plate and the carrier plate. 

16. The finished board according to claim 15, wherein one 
end of the elastic apparatus is fastened to the hook end of the 
locking rod, and the other end of the elastic apparatus is 
fastened to the bottom plate. 
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